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DETAILED ACTION 
Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 6 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claim 6 recites the limitation "the channel" in line 1. There is insufficient antecedent 
basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Choi et al. 
(US 6,420,726). 

Regarding claim 21, Choi discloses a field emission display, comprising a first substrate 
(11), at least one gate electrode (13) formed in a predetermined gate electrode pattern on the 
first substrate, a plurality of cathode electrodes (12) formed on the first substrate in a 
predetermined pattern, at least one first insulation layer (17) formed between the at least one 
gate electrode and the plurality of cathode electrodes, emitters (15) electrically contacting the 
cathode electrodes, a second substrate (20) opposing the first substrate with a predetermined 
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gap therebetween, the first substrate and the second substrate forming a vacuum container, at 
least one anode electrode (14) formed in a predetermined anode electrode pattern on a surface 
of the second substrate opposing the first substrate, wherein portions of the cathode electrodes 
(14) are removed to form emitter-receiving sections (Fig. 4A), one of the emitters (15) being 
provided in each of the emitter-receiving sections electrically contacting the cathode electrodes, 
wherein a pixel region is formed at each intersection of a cathode electrode and a gate 
electrode when the anode electrode is a common anode electrode, or a cathode electrode and 
an anode electrode when the gate electrode is a common gate electrode, and wherein 
predetermined voltages are applied to the at least one anode electrode, cathode electrodes and 
the at least one gate electrode generating an electric field between respective gate electrodes 
and the emitters such that electrons emitted from emitters are induced toward and strike the 
second substrate in a corresponding pixel region to realize predetermined images. 

Choi fails to explicitly teach the provision of phosphor layers formed in a predetermined 
phosphor layer pattern on the anode electrode, wherein a pixel region is formed between an 
emitter and a respective phosphor layer of the predetermined phosphor layer pattern. Choi 
discloses the use of the field emission display as a flat display panel. It notoriously known to be 
provide with phosphor patterns on the anode substrate in order to obtain the multi-colored 
image display flat panels, with pixel regions formed between an emitter and a respective 
phosphor layer of the predetermined phosphor layer pattern. Thus, it would have been obvious 
at the time the invention was made to a person having ordinary skills in the art to incorporate 
phosphor layers within the flat panel display of Choi in order to obtain the multi-colored image 
display flat panels. 

Regarding claims 22 and 23, Choi discloses a field emission display wherein the at least 
one gate electrode formed in a predetermined gate electfode pattern is a plurality of gate 
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electrodes formed in a striped pattern and the at least one anode electrode formed in a 
predetermined anode electrode pattern is one anode electrode functioning as the common 
electrode, alternatively, wherein the at least one anode electrode formed in a predetermined 
anode electrode pattern is a plurality of anode electrodes formed in a striped pattern and the at 
least one gate electrode formed in a predetermined gate electrode pattern is one gate 
functioning as the common electrode (Column 2, lines 14-17). 

Claims 1-5, 11-14 and 20-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kane et al. (US 5,191,217) in view of Choi et al. (US 6,420,726). 

Regarding claim 1, Kane discloses a field emission display (Fig. 1), comprising a first 
substrate (101), at least one gate electrode (103) formed in a predetermined pattern on the first 
substrate, a plurality of cathode electrodes (108) formed on the first substrate in a 
predetermined pattern, at least one emitter (107), at least one first insulation layer formed 
between the at least one gate electrode (103) and the plurality of cathode electrodes (108), at 
least one second insulation layer (104) being formed on the cathode electrode, at least one 
focusing electrode (105) formed on the second insulation layer, a second substrate (106) 
provided opposing the first substrate with a predetermined gap therebetween, the first and 
second substrates forming a vacuum assembly when interconnected, at least one anode 
electrode (106) formed on the second substrate opposing the first substrate. 

Kane is silent in regards to the limitations of the at least one emitter being mounted 
within an opening of the cathode electrode. However, in the same field of endeavor, Choi 
discloses a field emission display wherein the electron emission sources (15) can be locally 
formed around at least one hole pierced in the cathodes (12) at the intersections with the gates 
(13), or anodes, the electron emission sources (15) can be formed at any positions on the 
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cathodes at the intersections with the gates, moreover, the formation of the electron emission 
sources (15) on the edge of the cathodes has an advantage in that the strongest field is 
experimentally formed at the edge thereof. Thus, it would have been obvious at the time the 
invention was made to a person having ordinary skills in the art to incorporate the electron 
emitter structure disclosed by Choi in the field emission display of Kane in order to provide a 
formation of the electron emission sources (15) on the edge of the cathodes having an 
advantage in that the strongest field is experimentally formed at the edge thereof. 

Moreover, in an alternative embodiment, Choi discloses providing the gate electrode, 
formed in a predetermined pattern, on the substrate, providing a first insulation layer over the 
gate electrodes and providing a plurality of cathode electrodes, formed in a predetermined 
pattern, over the first insulation layer, in order to easily form electron emission materials serving 
as electron emission sources on the cathodes, also, emitted current can be controlled with low 
voltage by field emission at the edge of cathodes, and the uniformity of emitted current can be 
improved by the formation of various patterns. Furthermore, the gate electrodes are formed 
below an insulation layer formed below the cathodes, so that, if an appropriate amount of 
voltage is applied to the gate electrodes, an electrical field caused by the gate voltage transmits 
the insulation layer, and thus a strong electrical field is formed in electron emission sources. 
Thus, it would have been obvious at the time the invention was made to a person having 
ordinary skills in the art to incorporate the gate, insulation layer and cathode arrangement 
disclosed by Choi in the field emission display of Kane in order to easily form electron emission 
materials serving as electron emission sources on the cathodes, also, emitted current can be 
controlled with low voltage by field emission at the edge of cathodes, and the uniformity of 
emitted current can be improved by the formation of various patterns. 
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The combination Kane-Choi fail to explicitly teach the provision of phosphor layers 
formed in a predetermined phosphor layer pattern on the anode electrode, wherein a pixel 
region is formed between an emitter and a respective phosphor layer of the predetermined 
phosphor layer pattern. Kane and Choi disclose the use of the field emission display as a flat 
display panel. It notoriously known to be provide with phosphor patterns on the anode substrate 
in order to obtain the multi-colored image display flat panels, with pixel regions formed between 
an emitter and a respective phosphor layer of the predetermined phosphor layer pattern. Thus, 
it would have been obvious at the time the invention was made to a person having ordinary 
skills in the art to incorporate phosphor layers within the flat panel display of Kane-Choi in order 
to obtain the multi-colored image display flat panels. 

Regarding claim 2, the combination Kane-Choi discloses a field emission display 
wherein the cathode electrodes and the gate electrodes are crossed in a stripped pattern (Choi, 
Figs. 4A-4D). The same reasons for combining stated in the rejection of claim 1 applies. 

Regarding claim 3, the combination Kane-Choi discloses a field emission display 
wherein the cathode electrodes and the anode electrodes are crossed in a stripped pattern. The 
same reasons for combining stated in the rejection of claim 1 applies. 

Regarding claim 4, Kane discloses a field emission display wherein the second 
insulation layer has a channel (opening within the second insulation layer) formed 
corresponding to the emitter, the second insulation layer being formed on the cathode electrode 
such that the emitter is positioned within the channel. 

Regarding claim 5, Kane fails to disclose the limitation of the emitter being formed as 
longitudinal single structure with long ends in a direction along which the gate electrode is 
patterned. However, Choi discloses a field emission display wherein the number of circular or 
different-shaped field emission material figures is controlled to obtain the maximum uniform 
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electron emission effect at the minimum power, according to all of the conditions such as the 
standards such as the gap between cathodes, the gap between a cathode and a gate, and the 
gap between a cathode and an anode, the material of an insulation layer, and a voltage applied 
to each electrode. Accordingly, it would have been obvious to one having ordinary skill in the art 
to provide a emitter being formed as longitudinal single structure with long ends in a direction 
along which the gate electrode is patterned, since such modification involves a change in shape 
that is within the applied teaching, as evidenced by Choi, in order to obtain the maximum 
uniform electron emission effect at the minimum power. 

Regarding claim 1 1 , Kane fails to disclose the limitation wherein the emitter includes 
carbon nanotubes. However, Choi discloses a field emitter display comprising an emitter which 
includes carbon nanotubes for their low voltage operation requirements. It has been held to be 
within the general skill of a worker in the art to select a known material on the basis of its 
suitability for the intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 
416. Thus, it would have been obvious to one having ordinary skills in the art at the time the 
invention was made to have the emitter including carbon nanotubes, since the selection of 
known materials for a known purpose is within the skill of the art. 

Regarding claim 12, Kane discloses a field display device wherein the emitter is divided 
into a plurality of sections for each pixel. 

Regarding claim 13, Kane discloses a field emission display (Figs. 4A-4D), comprising a 
first substrate, a gate electrodes formed in a predetermined pattern on the first substrate, a 
plurality of cathode electrodes formed on the first substrate in a predetermined pattern, the 
cathode electrodes forming intersection regions with the gate electrodes corresponding to pixel 
regions, at least one first insulation layer between the at least one gate electrode and the 
plurality of cathode electrodes, an emitter, a second insulation layer having a plurality of 
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channels formed corresponding to the emitters, the second insulation layer being formed on the 
cathode electrodes such that the emitters are positioned within the channels, focusing 
electrodes formed on the second insulation layer, a second substrate provided opposing the first 
substrate with a predetermined gap wherebetween, the first and second substrate forming a 
vacuum assembly when interconnected, an anode electrode formed on at least one side of the 
second substrate opposing the first substrate. Kane is silent in regards to the limitations of the 
emitter being mounted within an opening of the cathode electrodes and phosphor layers formed 
on the at least one anode electrode in a pattern corresponding to positions of the emitter. 

In the same field of endeavor, Choi discloses a field emission display comprising a 
plurality of gate electrodes, formed in a predetermined pattern, on the substrate, providing a first 
insulation layer over the gate electrodes and providing a plurality of cathode electrodes, formed 
in a predetermined pattern, over the first insulation layer. Furthermore, Choi discloses a field 
emission display wherein the electron emission sources (15) can be locally formed around at 
least one hole pierced in the cathodes (12) at the intersections with the gates (13), or anodes, 
the electron emission sources (15) can be formed at any positions on the cathodes at the 
intersections with the gates, moreover, the formation of the electron emission sources (15) on 
the edge of the cathodes has an advantage in that the strongest field is experimentally formed 
at the edge thereof. The disclosed arrangement easily form electron emission materials serving 
as electron emission sources on the cathodes, furthermore, emitted current can be controlled 
with low voltage by field emission at the edge of cathodes, and the uniformity of emitted current 
can be improved by the formation of various patterns. Furthermore, the gate electrodes are 
formed below an insulation layer formed below the cathodes, so that, if an appropriate amount 
of voltage is applied to the gate electrodes, an electrical field caused by the gate voltage 
transmits the insulation layer, and thus a strong electrical field is formed in electron emission 
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sources. Thus, it would have been obvious at the time the invention was made to a person 
having ordinary skills in the art to incorporate the gate, insulation layer and cathode 
arrangement disclosed by Choi in the field emission display of Kane in order to easily form 
electron emission materials serving as electron emission sources on the cathodes, also, emitted 
current can be controlled with low voltage by field emission at the edge of cathodes, and the 
uniformity of emitted current can be improved by the formation of various patterns. 

The combination Kane-Choi fail to explicitly teach the provision of phosphor layers 
formed in a predetermined phosphor layer pattern on the anode electrode. Kane and Choi 
disclose the use of the field emission display as a flat display panel. It notoriously known to be 
provide with phosphor patterns on the anode substrate in order to obtain the multi-colored 
image display flat panels. Thus, it would have been obvious at the time the invention was made 
to a person having ordinary skills in the art to incorporate phosphor layers within the flat panel 
display of Kane-Choi in order to obtain the multi-colored image display flat panels. 

Regarding claim 14, Kane fails to disclose the limitation of the emitter being formed as a 
longitudinal single structure with long ends in a direction along which the gate electrode is 
patterned. However, Choi discloses a field emission display wherein the number of circular or 
different-shaped field emission material figures is controlled to obtain the maximum uniform 
electron emission effect at the minimum power, according to all of the conditions such as the 
standards such as the gap between cathodes, the gap between a cathode and a gate, and the 
gap between a cathode and an anode, the material of an insulation layer, and a voltage applied 
to each electrode. Accordingly, it would have been obvious to one having ordinary skill in the art 
to provide a emitter being formed as longitudinal single structure with long ends in a direction 
along which the gate electrode is patterned, since such modification involves a change in shape 
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that is within the applied teaching, as evidenced by Choi, in order to obtain the maximum 
uniform electron emission effect at the minimum power. 

Regarding claim 20, Kane fails to disclose the limitation wherein the emitter includes 
carbon nanotubes. However, Choi discloses a field emitter display comprising an emitter which 
includes carbon nanotubes for their low voltage operation requirements. It has been held to be 
within the general skill of a worker in the art to select a known material on the basis of its 
suitability for the intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 
416. Thus, it would have been obvious to one having ordinary skills in the art at the time the 
invention was made to have the emitter including carbon nanotubes, since the selection of 
known materials for a known purpose is within the skill of the art. 

Regarding claim 21, Kane discloses a field emission display (Fig. 1), comprising a first 
substrate (101), at least one gate electrode (103) formed in a predetermined gate electrode 
pattern on the first substrate, a plurality of cathode electrodes (108) formed on the first substrate 
in a predetermined pattern, at least one first insulation layer (102) formed between the at least 
one gate electrode and the plurality of cathode electrodes, emitters (107) electrically contacting 
the cathode electrodes, a second substrate (106) opposing the first substrate with a 
predetermined gap therebetween, the first substrate and the second substrate forming a 
vacuum container, at least one anode electrode (106) formed in a predetermined anode 
electrode pattern on a surface of the second substrate opposing the first substrate, and wherein 
predetermined voltages are applied to the at least one anode electrode, cathode electrodes and 
the at least one gate electrode generating an electric field between respective gate electrodes 
and the emitters such that electrons emitted from emitters are induced toward and strike the 
second substrate in a corresponding pixel region to realize predetermined images. 
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Kane fails to disclose the limitations of phosphor layers formed in a predetermined 
phosphor layer pattern on the anode electrode, wherein portions of the cathode electrodes are 
removed to form emitter-receiving sections, one of the emitters being provided in each of the 
emitter-receiving sections electrically contacting the cathode electrodes, wherein a pixel region 
is formed between an emitter and a respective phosphor layer of the predetermined phosphor 
layer pattern at each intersection of a cathode electrode and a gate electrode when the anode 
electrode is a common anode electrode, or a cathode electrode and an anode electrode when 
the gate electrode is a common gate electrode. However, in the same field of endeavor Choi 
discloses a field emission display comprising a plurality of gate electrodes, formed in a 
predetermined pattern, on the substrate, providing a first insulation layer over the gate 
electrodes and providing a plurality of cathode electrodes, formed in a predetermined pattern, 
over the first insulation layer, and phosphor layers formed on the at least one anode electrode in 
a pattern corresponding to positions of the emitter, wherein a pixel region is formed at each 
intersection of a cathode electrode and a gate electrode when the anode electrode is a common 
anode electrode, or a cathode electrode and an anode electrode when the gate electrode is a 
common gate electrode. Furthermore, Choi discloses a field emission display (Figs. 4A-4D) 
wherein the electron emission sources (15) can be locally formed around at least one hole 
pierced in the cathodes (12) at the intersections with the gates (13), or anodes, the electron 
emission sources (15) can be formed at any positions on the cathodes at the intersections with 
the gates, moreover, the formation of the electron emission sources (15) on the edge of the 
cathodes has an advantage in that the strongest field is experimentally formed at the edge 
thereof. The disclosed arrangement easily form electron emission materials serving as electron 
emission sources on the cathodes, furthermore, emitted current can be controlled with low 
voltage by field emission at the edge of cathodes, and the uniformity of emitted current can be 
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improved by the formation of various patterns. Furthermore, the gate electrodes are formed 
below an insulation layer formed below the cathodes, so that, if an appropriate amount of 
voltage is applied to the gate electrodes, an electrical field caused by the gate voltage transmits 
the insulation layer, and thus a strong electrical field is formed in electron emission sources. 
Thus, it would have been obvious at the time the invention was made to a person having 
ordinary skills in the art to incorporate the gate, insulation layer and cathode arrangement 
disclosed by Choi in the field emission display of Kane in order to easily form electron emission 
materials serving as electron emission sources on the cathodes, also, emitted current can be 
controlled with low voltage by field emission at the edge of cathodes, and the uniformity of 
emitted current can be improved by the formation of various patterns. 

The combination Kane-Choi fail to explicitly teach the provision of phosphor layers 
formed in a predetermined phosphor layer pattern on the anode electrode, wherein a pixel 
region is formed between an emitter and a respective phosphor layer of the predetermined 
phosphor layer pattern. Kane and Choi disclose the use of the field emission display as a flat 
display panel. It notoriously known to be provide with phosphor patterns on the anode substrate 
in order to obtain the multi-colored image display flat panels, with pixel regions formed between 
an emitter and a respective phosphor layer of the predetermined phosphor layer pattern. Thus, 
it would have been obvious at the time the invention was made to a person having ordinary 
skills in the art to incorporate phosphor layers within the flat panel display of Kane-Choi in order 
to obtain the multi-colored image display flat panels. 

Regarding claims 22 and 23, the combination Kane-Choi disclose a field emission 
display wherein the at least one gate electrode formed in a predetermined gate electrode 
pattern is a plurality of gate electrodes formed in a striped pattern and the at least one anode 
electrode formed in a predetermined anode electrode pattern is one anode electrode functioning 
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as the common electrode, alternatively, wherein the at least one anode electrode formed in a 
predetermined anode electrode pattern is a plurality of anode electrodes formed in a striped 
pattern and the at least one gate electrode formed in a predetermined gate electrode pattern is 
one gate functioning as the common electrode (Choi, Column 2, lines 14-17). The same 
reasons for combining stated in the rejection of claim 21 applies. 

Allowable Subject Matter 

Claims 6-10 and 15-19 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 

Regarding claim 6, the references of the Prior Art of record fails to teach or suggest the 
combination of the limitations as set forth in claim 6, and specifically comprising the limitation of 
a channel is formed by a stepped portion of the second insulation layer. 

Regarding claims 7-9, claims 7-9 are allowable for the reasons given in claim 6 because 
of their dependency status from claim 6. 

Regarding claims 10 and 19, the references of the Prior Art of record fails to teach or 
suggest the combination of the limitations as set forth in claims 10 and 19, and specifically 
comprising the limitation the second insulation layer is opaque. 

Regarding claim 15, the references of the Prior Art of record fails to teach or suggest the 
combination of the limitations as set forth in claim 15, and specifically comprising the limitation 
of the channels are formed by a stepped portion of the second insulation layer. 

Regarding claims 16-18, claims 16-18 are allowable for the reasons given in claim 15 
because of their dependency status from claim 15. 
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